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THE RELATIVE FITNESS VALUE OF SPORTS
ABSTRACT

l(:mdian Porces (CF) personael are encouraged to participate in
organized sports as a means of achieving and wmaintaining a desirable
level of physical fitness. This study was undertaken to determine
whether CF sport participants were more physically fit than a reference
CF population, and to determine which sports most effectively promote
physical fitness. Five components of physical €itness, including
aerobic power, strength, muscular endursnce, flexibility, and an
estimate of body fat, were measured with a battery of standard tests.
.The results indicated that the oporz participants had higher aerobic
power, were stronger, posssssed greater wmuscular endursnce, greater
flexibility, and had less subcutaneous body fat than the reference CF
population. According to the fitness of the competitors, the spocts
were ranked in the following descending order: (for males) volleyball,
marathon ruunning, hockey, broomball, badmianton, softbsll, curling and
bowling; (for females) volleyball, curling and softbsll. It was
concluded that the CF sport competitors were, in geuneral, more
physically fit than the CF reference population and that volleyball
playsrs were the fittest of all the sport competitors tested. \




INTRODUCTION

o The importance of physical fitness to the Canadian Forces (CF) )
is reflected in Canadian Forces Administrative Order (CFAQ) 50-1 where
detailed regulations are promulgated for the promotion of physical fit-
nese among CF persounel. The ilaportance of participation {n organized
sport as one method of achieving this aim is recognized by the several
sections 'in. the CPFA0 allotted to Cthis aspect. However, the relative
contributions to physical fitness of the several authorized sports act-
ivities sre not well defined. With one exception (1), the limited 1it-
erature on this subject consists of subjective reports by coaches and
sports adminictrators based on their experience with team and individual :
sports (2,3). No objective analyeis based on measurements of recogaized
physical parsmeters on non-professional sports participaants appears to
have been undertaken. Within the CF, this type of information would be
useful in decisions on the allocation of scarce resources.

This study was undertaken during 1979-80 to meet this require-
ment with respect to the CF population. Standard measuresents of phys-
ical fitness (aerobic power, strength, muscular endurance and flexibil-
ity) were performed on 605 coampetitors who participated in the final
CF championship events in the following sports:

Male participants -~ badminton
bowling
broomball
curling
hockey
marathon ruaning
softball
volleyball

gy REDE R
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- Female participants - curling
softball £
volleyball

An estimate of body composition using skinfold thicknesses was also made t
on all competitors. For purposes of comparison, the same data were i
collected on a reference male population (CF POP) from a typical CF T
base. The resulting dats were processed to produce a rvank order of :
sports in terms of the measured physical fitness of the participants.

The results indicate that it is possible to rank order the t
fitness component of  sports participation and that sport pecsonnel l
(except bowlers) are more fit than the CF POP.
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METHOD

The subjectes for.this study were the 453 male and the 152 female
competitors who competed in the CF national sport championships held
during 1979-80. The CF POP consisted of 164 males stationed at Canad-
ian Porces Base Portage La Prairie ducing the spring of 1980. There
were too few available at that time to constitute a similar female
reference group. While not entirely representative of the CF, this
group has many characteristices of persoanel from several CF bases and
is used in this report as a refarence population. The subjects canged

in age from 17 to 55 yurs. The specific physical characteristics are
shown in Table 1.

Table 1. Physical Characteristics of Subjects

Mean % SD
Male Population (n) Age Height Weight
(yrs) (cm) (kg)

Badainton 67 k' ¥ 176 £ 6 76 £ 8
Bowling 40 9té6 173t 6 78 £ 11
Broomball 85 29 £ 6 175 ¢ 7 76 £ 9
Curling 13 336 176 t 4 % t9
Hockey 101 27 %5 174 £ 6 79t9
Marathon 22 35¢£8 176 £ 6 68 tS
Softball 75 306 176 £ 6 79 %10
volleyball 50 2816 182t 6 71 t8
Mean 453 318 176 £ 6 77 £ 9
CF POP 164 37¢7 176 £ 7 79 t 11
Female Population

Curling 20 3222 167 £ 7 66t 8
Softball 74 24 £ 4 165t 6 65t 10
Volleyball 58 2313 167 t 9 64t 9

A Ddattery of tests, selected from those suggested by the
Cmnadisn Association for Health, Physical Education and Recrestion (&)
and by the Internationsl Committee for the Standardization of Physical

Fitness Tests (5), was used to determine the physicel fitness of all
subjects.
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This test battery was as follows:
1) Aerobic power was determined from a step test.

2) Upper body strength was determined from right
and left hand grip strength, using a hand
dynamometer. Lower body streagth was measured
using a vertical jump test.

3) Muscular endurance was evaluated from timed
situps and pushups.

4) Flexibility was determined using both a
sit and reach test and a back extension test.

5) Leanness, or the degree of fatness, was
evaluated from skinfold thickness, wmeasured
with skinfold calipers at three sites.

Detailed protocols for these procedures are shown in Appendix A.

The competitors completed all the tests two or three days prior
to their scheduled competition. The aerobic power evaluation was
always conducted first while the remaining tests were conducted ss the
competitors were available and not in any specific order.

Statistical Treatment of Data

Two statistical treatments were applied to the data. In the
first instance, the measured data for each component of fitness were
plotted against age for each of the two male populations (Figures
1-9). The resulting plots were compared using an analysis of
covariance,

In the second instance a rank order for each of the eight sports
plus the CF POP was constructed as follows:

(a) using standard regression techuniques, the data
were adjusted to age 30 years, the approximate
nmean age (31 £ 8) of the subject population;

(b) the age-adjusted data from each fitness
component were rank ordered (1-9) for each
sport. Where more than one test was used to
assess a fitness component (strength = hand
grip + vertical jump) a combined ranking was
produced;

(c) a class frequency table was constructed (Table
9) using these rank orders from each sport;
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z,: (d) the class frequency table was used to produce ‘
’ a final rank order for each sport plus the CF
POP(Figure 10); and,
(e) the same techniques were applied to the female
: data (Figure 11).
The class frequency Tables 9 and 10 were subjected to a one way rank
analysis of variance (6) to determine the significance of the Fffnal
b ranking.
R
&
: Significance was set at p < 0,05 for all statistical
3 treatments.
p” RESULTS
The data from this study have been organized to achieve two
" purposes: firstly, a comparison of the CF POP male population with the
male sports participants as a group and secondly, to construct & rank
Y order for the sports using the measured physical fitness values.
) Figures 1 - 8 display the comparisons between the two populations for
- _ each of eight tests performed on the personnel. Each population is

treated as a whole as represented by the appropriate line in Figures 1
- 8., Significant differences between the lines are indicated. These
data asre presented to show the relative decline with age for each test
perforaance for each population to highlight both the differences at
each age and the general rate of decline.
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It is apparent that the sport population generally displays
higher values for each test at all ages with a few exceptions. These
occur at either end of the age span and are probably artifacts produced
by the small numbers in these age categories. Taking the populations
as a whole (all ages combined), a significant difference exists for
aerobic power, right and left grip strength, vertical jump, situp,
pushup and forward flexion. Only back extension fails to display a
significant difference between the two groups (Figure 8) for all ages.
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The sum of the three skinfolds is slso significantly different
for the two groups with the sport population being less fat (Figurve
9). The characteristic increase with age until about 40 years {is
evident for both groups (7). The decline after age 45 is unexpected
and may also be an artifact of the small nuambers involved at these
ages.
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The data were then reorganized to remove the age effect by

statistical adjustment to age 30 years, the approximate mean age of the

sports population. This allowed for 1intersport comparisons of total
physical fitness ranking and a relative comparison of each measured
component of fitness. Each sport group was ranked according to the
measured value in each test and arranged so that the lowest value was
given a rank of 1 and the highest given a rank of 9 (Tables 2 and 7,
Appendix B). Each sport group was then characterized in Fig. 10 by
adding the rankings of all five tests to produce an overall sport
ranking. For instance, bowling with component rankings of 1, 1, 1, 2
and 4 (see class frequency table 9, Appendix B), is accorded an overall
value of 9 while volleyball with component rankings of 6, 8, 8.5, 9 and
9 1is accorded an overall value of 40.5, the highest value. All
remaining sports are ranked between these extremes as shown in Pigure
10. Within this context the reference population is accorded an overall
value of 11.5 with a final ranking lower than all sports except bowling.

It is important to realize that this is a statistical manipula-
tion and the height of the bars in Figure 10 does not indicate the mag-
nitude of the intersport difference. Using aerobic power as an example,
bowlers are lowest (rank 1) with a mean value of 34.1 ml/kg.min, volley-
ball players with a value of 42.5 ml/kg.min are ranked 6 and marathon
runners are highest (rank 9) at 57.4 ml/kg.min. The difference in
aerobic power between bowlers and warathon runners 1s of the order
1:1.75 while the rankings are 1:9 as shown in Figure 10.

Figure 11 was constructed in the same manner for the three sports
in which female participants were studied. Again, volleyball f{s
accorded the highest overall ranking.

DISCUSSION -

Before the results of this study can be put 1into proper
perspective, a few observations on the nature of the participants in
this study are in order. The 605 personnel on whom measursments were
.taken were the surviving competitors who reached the championship finals
in each of the sports and as such may not represent the remainder of the
personnel who are routinely active in a particular gport. A selection,
presumably based on ekill, will have occurred during the eliminations
and the effect of physical fitness on this selection is not easy to
ascertain. On the other hand, the same selection may have occurred for
all sports under study and comparison either between sports or between
sports participants and non-participants may be the only way to assess
the influence of physical fitness.

Another factor requiring comment is the relative contribution of
each of the five identified components of physical fitness to a pertic-
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! ular sport. If we accept the idea that participants will “2nd to pursue

ey those activities at which they can excel (8,9,10), it 18 clear that

\ marathon ruuners are not likely to possess a high level of upper body
strength. Development of this attribute not only adds nothing to run-
ning ability but will probably detract from performance. Similarly, 1t

e by B

is evident that successful hockey players will require upper body devel-
\ opment as well as powerful legs glving them a greater overall strength.

For the purposcs of this report each measured characteristic was given
equal weighting in the analysis from which the rank order was produced.
If aerobic power, for instance, 1is considered to be of greater value
than, say, flexibility, in determining an overall value for physical
fitness, the reader must apply his own criteria to the rankings shown in
the appendices.

\ Since the rationale for this study was to attempt to determine
the effect of regular sports participation on physical €itness, the
degree to which these personnel meet the requirements of CFAO 50-1 pro-
2 vides an additional criterion. Performance standards are specified for
: aerobic power and muscular endurance (situps, pushups) and can be used
’ to assess the influence of sports participation on levels of physical
fitness. 1Inspection of the data in Appendix B, Table 2, shows that the
male sports of broomball, hockey, marathon running and volleyball have
: mean values for VO;max which meet or exceed the requirement for level 4
. (Good). For female sports, only curling fails to meet this require-
5 ment. For muscular enduraance (Table 4), the results indicate that all

male sports meet the requirement for situps while bowling, curling and
. softball fail to meet the pushup requirement. As a3 wmatter of

‘ comparison, the mean VOsmax for the CF POP 1is wmarginally below the
p. requirement while the mean for muscular eondurance exceeds the
- requirement.

Since no CF standards have been promulgated for the remaining
compounents of fitness measured in this study (flexibility, strength and
body composition), these data can only be used for iatersport or
population comparisons. For ease of comparison, all values have been
age adjusted to 30 years, the approximate mean age of all competitors.
These values are shown in tables 2-6, Appendix B, for each component in
each gport while Figure 10 shows the relative coatribution of each to
the overall ranking for each sport. Equivalent data for the CF POP are
shown for comparison.

DRSS YRRV il
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From Figure 10 it 1is evident that, for the three highest ranking
N sports, all coamponents contribute approximately equally with the notable
exception of strength in wmarathon runaning. At the low end of the rank
order several inequalities are apparent. Strength is apparently very

-, imaportant to bowlers while making a negligible contribution to the
X fitness of curlers, On the other hand, flexibility is relatively
f_. important to curlers. It is a matter for speculation whether these
- differences are the result of participation in a particular sport or

represent a type of natural selection referred to above.
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The relatively low position of the CF POP in the rank order suggests
that all sports participants except bowlers are deriving a benefit from
their vegular physical activity relative to the reference group. The
relative importance of the aerobic power component to the reference
group 1s probably a reflection of the CF emphasis on aerobic training
and testing in effect at the time of these measuremeants. With respect
to overall activity levels between sports, it is suggested that the rank
order shown in Figure 10 illustrates the relative duration and intensity
of physical effort for each sport. Certainly, bowling requires very
little physical effort compared with marathon running.

Table 11. Present Sport Ranking vs Conrad's Activity Ranking

Present Study Contrad's Study

Rank Sport Activity

1 Volleyball Jogging

2 Marathon Bicycling

3 Hockey . Skating & Swimming
4 Broomball Racquet sports

5 Badminton Skiing activities
6 Softball Basketball

7 Curling Softball

8 Bowling Bowling

The only other published rank order of recreational physical
activities 1is that of Conrad (l). Table 11 shows a comparison of the
ranking reported here with that of Conrad. There is a general agreement
with those activities requiring continuous or frequent bouts of physical
activity being rated highly and bowling being the least effective on
both scales.

For the purposes of interaport comparison, age variations between
sports were removed by adjusting all values to a mean age of 30 years.
However, consideration of the effect of training and preparation for
each sport on the expected age-related decline in performance can only
be examined by comparing values at each age. Figures 1-8 compare the
age-related performance of all male sports participants with the CF
POP. 1t 1is apparent that the sports participants show higher values in
nearly all measures at all ages and that the rate of decline with age is
similar for both groups.

While this picture is generally true for the sports separately,

there are some exceptions. For example, forward flexibility is reported
to decline with age in a normal population (7,11,12,13) but no age
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effect is evident for any of the sports under study here except marathon
running. Hand grip strength remained relatively constant for the sport
groups through this age range (17-55) but leg strength declined with age
except within hockey and volleyball., Again, this may be a selection
artifact, in that ooaly those who can maintain a certain level of
performance regardless of age will survive to the championship
competitions.

Although body composition 1s uot always congsidered to be a component
of physical fitness, there is frequently a close relationship in that
percent body fat tends to be inversely related to activity levels (7,11,
14,15). In this study, percent fat was estimated from the combined
thickness of three skinfolds (11) and expressed in terms of leanness.
Thus, a lower skinfold thickness value would appear as a higher value of
leaness indicating a greater muscle mass. Inspection of Figure 10
reveals a wide variation in the leanness contribution to overall rank
with bowlers showing the 1least and marathon ruaners the greatest
leanness; s finding in keeping with the activity levels for the sports.
The CF POP is, by comparison, less lean than all groups except bowlers.

The discussion to this point has concentrated on the male par-
ticipants for two reasons; there is no reference population of females
and only three sports with female participants were available for
study. Inspection of Figure 11 reveals a situation similar to Figure 10
for the males. Volleyball is ranked the highest by a wide margin with
approximately equal contributions of all components. Several inequalit-
ies are apparent for both curling and softball. The reasons for this
are not immediately apparent and probably reflect some combination of
self-selection and opportunity for sports participation.
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CONCLUSIONS

Within the limitations discussed above, the data reported in this
study appear to support the followlng conclusions:

1. The male sports population, all sports includ-
ed, demonstrate a higher level of physical fit-
negs than the CF POP. :

2. Using the procedures described in this report,
sports activities can be racked by measuriag
the physical fitness of the competitors. When
this is done, there is a gradation from bowling
(lowest level) to volleyball (highest level).

3. There is an inverse relationship between level
of measured physical fitness and body composi-
tion as assessed by skinfolds.

4. All of the five measured components of physical
fitness contribute approximately equally to the
overall ranking for the highest rated sports.

. The most striking inequalities occur in the two

- lowest ranked sports (bowling and curling).
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APPENDIX A
Details of Test Protocols
Asrobic Power

Measurement Procedure: A step test was used Lo evaluate the {ndivi-
dual’s maximum aerobic power.

1. Thres heart-rate monitoring electrodes were placed on the subject’s
chest.

2. A seated, resting heart rate was taken prior to stepping. The step
test began if there were no apparent abnormalities in the reeting trace
and the rate did not exceed 95 beats per minute.

3. If a pre-exercise heart rate was above 95 beats per minute, the sub-
Ject was asked to relax until the heart rate had decreased.

4. The step height for males was 40 cm; for females, 33 cm.

S. One, two or three, four-minute step test sequences were performed
cousecutively, with a one-minute rest between tests and with the rate
of ascent increasing from 18 to 24 to 30 cycles per minute.

6. The heart rate was recorded during the last 15 seconds of each step-
ping period. A heart rate in excess of 140 beats/uin signalled the end
of the test.

7. The oxygen cost of the stepping activity was determined using the
equations of Nagel, Balke and Naughton (16). Once the oxygen cost of
the activity was deterained, the maximm oxygen uptake was predicted
using Shephard's formula (17).
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APPENDIX A

Strength
Upper Body Stength

Measurement Procedure: A hand grip dynamometer was used to evaluaste
both right and left hand grip strength. ‘

1. The dynamoweter was adjusted so that the thumb touched or overlapp-
ed the first finger.

2. The pointer was set to sero and the subject squeezed the dynamomet-
er as hard as possible, keeping the arm and hand away from the side of
the body.

3. The score was recorded to the nearest kilograa.

4. The other hand was tested similarly.

S. Trials were repeated for each hand and the highest value recorded.
Lower Body Strength

Measurement Procedure: A vertical jump test was used to evaluate the
strength and power of the legs.

1. The subject stood flat-footed facing a wall and reached as high es
possible over his head and marked this height with chalk,

2. He moved to a comfortable position away from the wall with either
side to the wall and prepared to jump.

3. With the chalk held in the hand closest to the wall, the subject
jumped as high as possible and marked the wall at the maximum height,

4. Two practice jumpes and three triasls were allowed.

5. The distance between the standing height mark and the maximum jump
height marked was recorded to the nearest cm.
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APPENDIX A
1lar _lndurance

Measurement Procedure: Pushups and situps were used to determine the
individual's muscular endurance.

1. Situps were performed first followed by pushups with a 60 second
pause between. '

2. Each test lasted 60 seconds for males; 30 seconds for females.

3., The number completed within the time limit was recorded.

4., Situpe were performed from & flexed knee position with the feet
held flat on the floor. Hands were placed behind the head. From the
lying poeition, the subject sat up and touched bOth elbows to his
knees.

S. A complete cycle was from supine position to supine position.

6. Pushups were performed from a froat-lying position with the hands
at the side of the chest., The body was raised by extending the arms
completely while keeping the body in s straight line.

7. VPemales performed modified pushups (knees oa floor, lower legs
beut).

8. A complete cycle was from front-lying poeition to fromt-lying
position.
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Measurement Procedure: The sit and rsach and the back extension tests

~were used to determine the flexibility of the individual's trunk,

8it and Reach

1. The shosless subject sat on the floor with the legs straight and
the feet sbout & inches aspart.

2. The soles of the feet were placed against a vertical support. The
arms were extended forward and the legs were kept straight.

3. . The individual then bent as far forward as possible with arms
extended and held this position for 2 seconds.

4. The furthest point reached by the fingers was recorded in cu. One
practice attempt and two trials were made. :

Back Extension

1. The subject lay facse down on the floor and placed his hands (palms
down) beside the body.

2. The legs and hips were firmly held to the floor, so that the arch
was restricted to the thoracic region.

3. The chin was raised as far off the floor as possible and the vert-
ical distance from the chin to the floor was measured, to the nesrest
ca.

4. The greatest vertical distance was recorded. One practice attempt
and two trials were made.




APPENDIX A
Leaness

Measureaent Procedure:

l. Harpeaden Skinfold calipers were used to measure the subcutaneous
body fat at three sites recommended by the International Biological
Program (11):

Tricep - midline on the back of the arm, halfway between the
elbow and shoulder;

Subscapular - below the lower angle of the scapula;

Suprailiac -~ midline of body side, sbove iliac crest.

2., All skinfolds were taken while the subject was in a relaxed posture
and the skinfold was picked up following the natural line of the
underlying tissue.

3. Duplicate messurements were taken at each site. If the readings
differed by more than 1| mm a third reading was uken. The average of
the two closest in agreement was used,

4, The sum of the three skinfolds was used as the leaness indicator.
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APPENDIX B

Details of Performance Data Used for Rank Ordering Sports

Tables 2 through 6: Mean Performsnce Values Corrected to Age 0.

Tables 7 and 8:
Tables 9 and 10:

Rank Order of Sports Within the Fitness Components.

Class Frequency Tables - Male and Female.
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APPENDIX B
Table 2. - Aerobic Power Adjusted to Age
Mean Value % SE
Male Sports VOomax(nl/(kg*ain))
Badminton 40.3 £ 0.9
Bowling 3.1%1.3
Broomball 43.1 £ 0.8 z
Curling 35.22 1.6 1
Hockey 45.0 £ 0.9 .
Merathon 57.4 £ 1.8 i
Softball 39.9 £ 0.9 '
Volleyball 42.5 £ 1.1 3
CF POP 37.5% 0.8 ]
]
Female Sports 1
Curling 33.1 ¢ 1.2 3
Softball 37.5%t 1.3 j
Volleyball 8.7t 2.4
CFAO 50-1
Requirement
(Category 4)
Male 41

Female 35.5

s o
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Male Sports

Badminton
Bowling
Broomball
Curling
Hockey
Marathon
Softball
Volleyball

CF POP

Female Sports

Curling
Softball
Volleyball

Table 3.

Strength Adjusted to Age )

Mean Value t SE

Right Grip
(kg)

52.5 * 1.5
53.5 L 2.6

@ w e
& e
® o
o wnw
HHH
e
-0

Left Grip
(kg)

50.2 £ 1.4
49.2 t 2.1
54.9 £ 0.7
43.

3 3
®o®
N
e
e o o
wwo

Sowe LW LR )

APPENDIX B

Vertical Jump

(cm)

55.4 + 1.4
50.9 t 2.0
52.3 £ 0.7
46.9 t 2.3
49.320.9
49.1 t 1.8
51.5% 0.9
61.6 £ 1.0

4.3t 0.9

-----

Py
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APPENDLIX B
Table 4. Muscular Endurance Adjusted to Age 3
Mean Value % SE

Male Sports Situps Pushups
Completed/min Completed/min

e A Rt S

B e T

Badainton “205 t 1-“ 32.0 + 2.2
Bowling 32.3 t 2.5 25.6 £ 2.2
Broomball 37.7 £ 0.9 0.1 1.3
Curling 34,7t 2.0 26.2 £ 2.2
Hockey 37.9 1.1 ¥.421.7
Marathon 44.8 £ 2.0 3.0t 2.3
Softball 39.9 1.2 26.1 £1.3
Volleyball 46.6 £ 1,2 33.4 t 1.4
CF pPOP 35.5+ 0.8 316t 1.0

andin Jh Aot ante e

4 i ad

Dl i SN ALEN

Female Sports Number of Completions in Thirty Seconds

Pl

Curling 17.3 £ 1.1 18.6 £ 1.1
Softball 23.5t 1.0 27.1 t 1.4
Volleyball 24,4 £ 1.3 26.8 £ 2.0
CFAO 50~1

Requirement

(male) 31 28
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APPENDIX B
Table 5. Flexibility Adjusted to Age W
Mean Value t SE
Male Sports S8it and Reach Back Exteneion
(cm) (cm)

Badminton 11.7 £ 1.4 40,0 £ 1.5
Bowling 6.9 £ 2.5 44,2 £ 2.4
Broomball 12.1 £ 0.8 43.6 £ 0.9
Curling 8.3t1.5 45.7 t 4.0
llockey 12.6 5 0.9 43.5 : 5 i.1
Marathon 11.3 t 2.2 St.3 ; 4 2.2
Softball 5.8 0.9 49.1% 1.1
Volleyball 12.4 £ 1.0 57.2 t 1.2
CF POP 5.2 £ 0.9 4.8 £ 0.8
Female Sports
Curling 12.5 £ 2.2 49.4 £ 2,2
Softball 8.6 £ 1.5 46.7 £ 0.9
Volleyball 17.1 £ 0.7 54.6 £ 1.2

............
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Table 6.

Mean Value % SE

Male Sports

Badmiaton
Bowling
Broomball
Curling
Hockey
Marathon
Softball
Volleyball

CF POP

Female Sports

Curling
Softball
Volleyball

APPENDIX B

Body Composition Adjusted to Age 3

Skinfolds (sum of 3)

(mm)
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APPENDIX B

Table 7. Aerobic Power - Intersport Rank

Male Sports . Rank

Badminton
Bowling
Broomball
Curling
Hockey
Marathon
Softball
Volleyball

w RS OON N~

CF POP
Female Sports
Curling

Softball
Volleyball
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APPENDILX B

Table 8. Strength - Intersport Ranking
Illustrating method used when more than ocne test
measuresent is available.

right left  vertlcal Combined

Male Sports greip grip Jump value rank
Badainton 2 5 8 15 5
Bowling 5 3 5 13 4
Broomball 7 8 7 22 7.5
Curling 1 1 2 4 1
Hockey 9 9 4 22 7.5
Marathon 4 2 3 9 3
Softhall 6 6 6 18 6
Volleyball 8 7 9 24 9
CF POP 3 4 1 8 2

Female Sports

Curling k) 2.5 1 6.5 2
Softball 1 1 2 4 1
Volleyball 2 2.5 3 7.5 3
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APPENDIX B

Table 9. Class Frequency for Male Sports and CF POP
® BADM BOWL BRBALL CURL HOCK MARA S'SALL V'BALL CF voP

1.0 MEB S

1.5

2.0 r F M ' sar
2.5 £ )
3.0 s
3.5

4.0 s E [

4.5 r

5.0 s B

5.5

6.0 E s
6.5

7.0 B M
7.5 )
8.0
8.5 L
9.0 . s

25 9 9.5 14 5 .S 2.5 %S 115

* BADM = Badminton BOWL = Bowling BRBALL = Broomball

xmg
7] [ I 4 [
x
b 4

5""

CURL = Curling HOCK = Hockey MARA = Marsthon Running

S'BALL = Softball V'BALL = Volleyball CF POP = Refevence Population

legend:
M = Aerobic Power S = Strength E = Muscular Eaduvance

F = Flexibility B = Leanaess
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Table 10. Class Frequency for Female Spocrts

CURLING SOFTBALL VOLLEYBALL
1.0 = sPe
1.5
2.0 ¥BS M
2.5 g E
3.0 _— MSFs

8 7.5 14.5

Lagend:
M = Asrobic Power S = Strength E = Musculsr Endurance

¥ = Flexidbility B = Leanness

APPENDIX B
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PIGURES

Asrobic Power vs Age for a reference male Canadian Forces
population and for the male competitors at the Canadian
Forces National Championships held during (979~-1980
Right Grip Strength vs Age for a refereace male Canadian
Forces population and for the male competitors at the
Canadian Forces National Championships held during 1979~
1980.

Left Grip Strength vs Age for a reference male Canadian
Forces population and for the male competitors at the
Canadisn Forces National Championships held durving 1979-
1980.

Vertical Jump Height ve Age for a reference male Canadian
Forces population and for the male competitors at the
Canadian Forces National Championships held during 1979-
1980.

Situps vs Age for a refereance male Canadian Porces popula-
tion and for the male competitors at the Canadian Forces
National Championshipe held during 1979-1980.

Pushups vs Age for a reference male Canadian Forces popula-
tion and for the male competitors at the Canadian Forces Na-
tional Championships held during 1979-1980.

Sit and Reach vs Age for a reference male Canadian Forces
population and for the male competitors at the Canadian
Forces National Championships held during 1979-1980.

Back Extension vs Age for a refersnce male Canadian Forces
population and for the male competitors at the Canadian
Forces National Championships held during 1979-1980.

Sum of Three Skinfold Thicknesses vs Age for a reference
male Forces population and for the male coapetitors at the
Canadian Forces National Championships held during 1979-
1980.

The Rank Order and Relative Physical Fitness Value of the
male Sports played in the Canadian Forces as determined from
the physical fitness of the competitors.

BOWL=Bowling CF POP=Sample Population CURL=Curling
S'BALL=Softball BADM=Badminton BRBALL=Broomball
HOCK=Hockey MARA= Marathon Running V'BALL=Volleyball

The Rank Order and Relative Physical Fitness Value of the
female Sports played in the Canadian Forces as determined
from the physical fitness of the competitors.
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Figure 1. Aerobic Power vs Age for a reference male Canadian <
‘ Forces population and for the male competitors at L
! the Canadian Forces National Championships held 1
: during 1979-1980 (P <.05). 4
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Figure 2. Right Grip Strength vs Age for a reference male
y Canadian Forces population and for the male
g competitors at the Canadian Forces National
. Championships held during 1979-1980 (P<.0S).
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i Figure 3. Left Grip Strength vs Age for a reference male
Canadian Forces population and for the male
competitors at the Canadian Forces National
Championships held during 1979-1980 (P<.05).
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Figure 4., Vertical Jump Height vs Age for a reference male
Canadian Forces population and for the male
competitors at the Canadian Forces National
Championships held during 1979-1980 (P<.05).
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Figure 5. Situps vs Age for a reference male Canadian Forces
population and for the male competitors at the
Canadian Forces National Championships held during
1979-1980 (P<.05).
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Figure 6. Pushups vs Age for a reference male Canadi;ﬁ

Forces population and for the male competitors
at the Canadian Forces National Championships.
held during 1979-1980 (P<.05).
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Figure 7. Sit and Reach vs Age for a reference male Canadian
Forces population and for the male competitors at
the Canadian rorces National Championships held
during 1979-1980 (P<,05),
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The Rank Order and Relative Physical Fitness Value of
the male Sports played in the Canadian Forces as
determined from the physical fitness of the competitors
(P<.001),

BOWL = Bowling CF POP = Reference Population

CURL = Curling S'BALL = Softball BADM = Badminton
BRBALL = Broomball HOCK = Hockey

MARA = Marathon Running V'BALL = Volleyball
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The Rank Order and Relative Physical Fitness Value
of the female Sports played in the Canadian Forces
as determined from the physical fitness of the
competitors (P<.001),
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